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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 18-24, 40-43, 47-48, 51, and 54-57 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Adan. 

As independent claim 18, the claim is a method of manufacturing an efficient 
illumination system disclosed in independent claim 1 . Therefore, it is inherent that the 
system described in claim 1 would have a method of manufacturing similar to the 
method described in claim 1. Therefore, the rejection of claim 1 above is substantially 
applied to the rejection of claim 18, except that claim 18 does not specify that the lens 
has entrance and exit surface positioned in a second angle, which makes the claim 
broad enough to considered the lens (155) as the claimed lens. However, after 
amending claim 1 , the claim could be also interpreted in according to the new rejection 
of claim 1 below. 

As to claim 19, as can be seen in figure 6, the light from the LED (104) flows 
through the opening (206) of the circuit board (158). 
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As to claim 20, as can be seen in figure 6; Adan teaches that the light source is 
light emitting diode (104). 

As to claim 21 , Adan teaches that the light source has an angle of about 20 
degrees of the flat surface (same orientation of the circuit board), which is within the 
range of 10 degrees and 45 degrees (col. 13, lines 5-7). 

As to claim 22, Adan teaches using the device in an optical mouse or trackball 
(col. 4, lines 14-22). 

As to independent claim 40, Adan (figures 5-6) teaches an illumination system 
(optical mouse 42) that includes an internal reflection (optical coupler 107) has an 
entrance surface (inlet end 142) positioned to gather light from the light source (104) in 
a first angle, a truncated light pipe (the pipe of the coupler 107) coupled to the entrance 
surface for directing the light, and a curvatured (outlet end 144) coupled to the light pipe 
for efficiently directing the light onto a surface (1 06) in a second angle (col. 1 1 , lines 10- 
47). 

As to claim 41 , as can be seen in figure 5; the light pipe (the pipe of the optical 
coupler 107) is cone-shaped. 

As to claim 42, as can be seen in figure 5, Adan shows that the light pipe (107) 
has a larger entrance (1420 cross-section than exit cross-section (144). 

As to claim 43, the shape in figure 5 of the optical pipe (1 07) can be considered 
as a cylindrical shape. 

As to claim 47, using the broadest reasonable interpretation of the claim; we can 
consider that each side of the pipe is first and second reflective surface. 
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As to claim 51 , Adan shows a light source (LED 1 04). 

As to independent claim 54, the claim is a broad version of independent claim 40 
and would be analyzed as previously discussed with respect to claim 40 above. 

As to claim 55, as can be seen in figure 5; the light pipe (107) is cone-shaped. 

As to claim 56, the shape of the coupler (107) in figures 5-6 is a toroidal shape. 

As to independent claim 57, Adan (figure 6) teaches a system for illuminating a 
target surface (optical mouse 42) that includes a light source (LED 104), positioned at 
angle relative to a circuit board (158), the light source emitting light through an opening 
(206), and a lens (155) having an entrance surface and an exit surface, wherein the 
entrance surface positioned to gather the light from the light source and the exit surface 
directing the light onto the target surface (col. 12, lines 16-34). Adan also shows in 
figures 15-18, that the shape of the lens (155) has an aspherical in the entrance 
surface, and the exit surface (the middle part of the lens 155) is fairly cylindrical. Note 
that with respect to claim 57, the claim still broad enough to be read to consider the lens 
to as element (155) in Adan's device. However, by considering the amendment and the 
remarks of the applicant's the claim can be also rejected similarly to consider the 
coupler (107) as the acted lens. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-2, 4-7,9-15, 25-37, 45-48 and 58 are rejected under 35 U.S.C. 103(a) 

as being unpatentable over Adan et al. (US Patent NO. 6,531 ,692; hereinafter referred 

to as Adan). 

As to independent claim 1, Adan (figure 6) teaches a system for illuminating a 
target surface (optical mouse 42) that includes a light source (LED 104), positioned at 
angle relative to a circuit board (158), the light source emitting light through an opening 
(206), and an optical coupler (107) having an entrance surface (inlet end 142) and an 
exit surface (outlet end 144), wherein the entrance surface positioned to gather the light 
from the light source and the exit surface directing the light onto the target surface (116) 
col. 11, lines 11-30 and col. 12, lines 16-34). Adan shows that the entrance surface and 
the exit surface are positioned at a second angle relative to each other (for that, Adan 
shows that the inlet surface is generally convex, while the outlet surface is concave, 
which makes a second angle between them) (col. 1 1 , lines 17-30), the second angle 
dimensioned to fold a light beam from a first direction associated with the angle of the 
light source relative to the circuit board to a second direction associated with an 
impinging angle for illuminating the target surface (this is apparent from figure 5, 
wherein the light from the light source 104 has a certain direction (i.e., angle associated 
with the angle of the light source, and the output light from the outlet surface 144 has a 
direction associated with the angle of the outlet surface) (col. 1 1 , lines 1 1 -31 ). 

Adan does not expressly teach that the optical coupler is a lens. However, 
according to Microsoft Bookshelf basics dictionary, a lens is "A ground or molded piece 
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of glass, plastic, or other transparent material with opposite surfaces either or both of 
which are curved, by means of which light ravs are refracted so that thev converge or 
diverge to form an image" . 

Therefore, since the optical coupler (107) taught by Adan has two opposite 
surface for converge or diverge the light, it would be qualified as a lens that direct the 
light similar to the lens claimed in claim 1 , and would be obvious to a person of ordinary 
skill in the art at the time the invention was made to realize that such part (107) is or can 
be a lens since it performs the same function of a lens, to appropriately directs the light 
to the target surface. 

As to claims 2 and 4, the shape of the coupler (107) fairly reads on the limitations 
refraction and diffraction (because the two surfaces 142 and 144 are concave and 
convex). 

As to claim 5, Adan teaches that the light source has an angle of about 20 
degrees of the flat surface (same orientation of the circuit board), which is within the 
range of 10 degrees and 45 degrees (col. 13, lines 5-7). 

As to claim 6, as can be seen in figure 6, the light from the LED (104) flows 
through the opening (206) of the circuit board (158). 

As to claim 7, as can be seen in figure 6 and by considering the optical coupler 
(107) being part of the light source; the light source protrudes through the circuit board 
(col. 12, lines 23-29). 
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As to claim 9, as can be seen in figure 5, the entrance surface of the coupler 
(107) has a curvatured surface for gathering the light emitted from the light source 
(104). 

As to claim 10, as can be seen in figures 5-6, Adan shows the coupler (107) 
having aspherical shape. 

As to claim 1 1 , as can be seen in figure 6, Adan shows that the coupler (107) has 
curvatured surface for spreading light onto the target surface (106) (col. 1 1 , lines 10- 
31). 

As to claim 12, the shape of the coupler (107) in figures 5-6 is a toroidal shape. 

As to claims 13-14, Adan teaches using the device in an optical mouse or 
trackball (col. 4, lines 14-22). 

As to claim 15, as can be seen in figure 6; Adan teaches that the light source is 
light emitting diode (104). 

As to independent claim 25, the claim is method corresponding to the system of 
claim 1 , and would be analyzed as previously discussed with respect to claim 1 . 

As to claim 26, Adan teaches that the light source has an angle of about 20 
degrees of the flat surface (same orientation of the circuit board), which is within the 
range of 10 degrees and 45 degrees (col. 13, lines 5-7). 

As to independent claim 27, Adan (figure 6) teaches a system for illuminating a 
surface (optical mouse 42) that includes a light means (LED 104), positioned tilted 
relative to a surface (image detector 110), and a gathering means (coupler 107) for 



Application/Control Number: 10/033,427 Page 8 

Art Unit: 2675 

gathering the light (coL 12, lines 16-34), and a directing means (opening 206) for 
directing the light directly onto the surface (106) (col. 11, lines 10-31). 

As to claim 28, as can be seen in figure 6; Adan teaches that the light source is 
light emitting diode (104). 

As to claim 29, Adan teaches that the light source has an angle of about 20 
degrees of the flat surface (same orientation of the circuit board), which is within the 
range of 10 degrees and 45 degrees (col. 13, lines 5-7). 

As to claim 30, as can be seen above with respect to claim 27, Adan teaches that 
the gathering means is a lens (coupler 107, which is discussed above to be equivalent 
to a lens) positioned to gather the light from the light emitting means (104). 

As to claim 31 , Adan teaches using the device in an optical mouse or trackball 
(col. 4, lines 14-22). 

As to independent claim 32, Adan (figure 6) teaches a coupler (107) that includes 
a first curvatured surface to gather light and a second curvatured surface, coupled to 
the first surface shaped for directing the light in an optical illumination system directly to 
target surface (110) using refraction (col. 11, lines 10-31). 

As to claim 33, as can be seen in figures 15-16, Adan shows the coupler (107) 
having aspherical shape. 

As to claim 34, the shape of the coupler (107) in figures 5-6 is a toroidal shape. 

As to claim 35, Adan (figure 6) teaches a light source (104) for illuminating the 
first and second surface of the coupler (107). 
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As to claims 36-37, Adan teaches using the device in an optical mouse or 
trackball (col. 4, lines 14-22). 

As to claims 45 and 48, as can be seen below, Adan teaches all the limitations of 
claims 45 and 48 except the citation of having the first and the second reflective 
surfaces have a metal coating. 

However, as can be seen in figure 5, Adan shows the light from the LED 104 
reflected from the surface (107), which indicates a surface with a high reflectivity (i.e., 
metal surface). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to made the reflective surface of metal so as to provide 
high reflecting ratio with high reliability. 

As to claim 58, as can be seen in figure 6, Adan shows that the surface (106) 
and the circuit board (158) are parallel. 

5. Claims 3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Adan in view of Smith (US patent NO. 6,476,970). 

As to claim 3, as can be seen above, Adan teaches all the limitations of claim 3 
except the citation of using a Fresnel lens. 

However, Smith teaches illumination optics for an optical mouse that includes a 
Fresnel lens (figure 6). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to include the teaching of Smith using 
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Fresnel lens to be incorporated to Adan's device so as to be able to provide a compact 
uniform illumination beam that does not have blind spot. 

As to claim 8, the shapes of the lens provided by Smith in figures 8-9 are fairly 
read on the limitation wedge shape of claim 8. Therefore, it would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to include the 
teaching of Smith using wedge lens to be incorporated to Adan's device so as to be 
able to provide a compact uniform illumination beam that does not have blind spot. 

6. Claims 16-17,23-24,38-39 and 52-53 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Adan in view of Bidiville (US patent NO. 6,084,574). 

As can be seen above, Adan teaches all the limitations of claims 16-17, 23-24, 
38-39 and 52-53 except the citation of having the lens made from glass or optical 
plastic. 

However, Bidiville (figure 12B) teaches an optical mouse that includes lens 
(1220), which is made from glass or optical plastic (col. 16, lines 34-43). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to include the teaching of Bidiville having lens made 
from glass or optical plastic to be incorporated to Adan's device because such materials 
are known to be used in the manufacturing of lenses and known for its reliability and 
affordability. 



Response to Arguments 
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7. Applicant's arguments filed 08/03/2004 have been fully considered but they are 
not persuasive. 

With respect to the objection to the title, the objection has been withdrawn. 

As to independent claims 1, 25, 27 and 32, these claims have been amended, 
and the ground of rejection has been changed. Accordingly the rejection for these 
claims is now under 35 U.S.C. 103 first paragraph rejection in view of Adan. 

Applicant's main argument with respect to these claims is that the coupler's 
entrance 142 and 144 surfaces are generally parallel. Examiner respectfully disagrees. 
Adan specifically states that entrance 142 is generally convex, and the entrance 144 is 
generally concave, which clearly shows that there is an angle between the two 
entrances. And even if we agree that the two entrances are parallel; it will be still safe to 
say that there is a 180 or 0 degree angle between them. 

Applicant (middle of page 14) argued that Adan teaches the use of longer central 
portion to reduce the likelihood of electrostatic discharge, which directly contradicts the 
design advantages of smaller optical components provided by the present invention. 
Examiner respectfully submits that such limitation is not part of the claimed invention. 
Having the. As to applicant's argument (bottom of page 14) that lens (155) is not an 
illumination lens, examiner agrees with the applicant, however, the claims previously 
were broad enough to read on the cited element since no limitations in the claims are 
directed to having the lens as illumination lens. 

Applicant (page 15) argued that the reference fails to point out any prior 
refractive lens, truncated light pipe, directing a light at a second angle, or folding a light 
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beam from a first direction associated with the angle of the light source to a second 
direction associated with the impinging angle. Examiner respectfully disagrees. Having 
first angle and second angle does not necessarily means that the first and second 
angles have to be different from each other, similarly, the first and second directions do 
not necessarily means having different directions. It is clear from the rejection above, 
and from the cited reference, that Adan shows a truncated light pipe (figure 5), refractive 
lens (figure 5) and a folding light beam (figure 5). 

With respect to argument for claim 45 and 48, examiner believes that using a 
metal coating for reflecting the light is well known in the art of light directing because 
metals known to be good light reflectors. Examiner also believes that claiming different 
types of lenses throughout the claims without providing a specific advantages of using 
such shapes makes having different types of lenses purely based on the designer 
choice, and can not have novelty. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 

« 

examiner should be directed to Amr Awad whose telephone number is (703)308-8485. 
The examiner can normally be reached on Monday through Fridary from 9:30 AM to 
6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Razavi can be reached on (703)305-4713. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




